Aptamer to ribozyme: the intrinsic catalytic potential of a small RNA.
The discovery of RNA-based catalysis 23 years ago dramatically changed the way biologists and biochemists thought of RNA. In the recent past, several ribozymes structures have provided some answers as to how catalysis is accomplished and how it relates to RNA structure and folding. However, there is still little information as to how catalytic activity evolved. Here we show that the small malachite green-binding aptamer has intrinsic catalytic potential that can be realized by designing the proper substrate. The charge distribution within the RNA binding pocket stabilizes the transition state of an ester hydrolysis reaction and thus accelerates the overall reaction. The results suggest that electrostatic forces can contribute significantly to RNA-based catalysis. Moreover, even simple RNA structures that have not been selected for catalytic properties can have a basic catalytic potential if they encounter the right substrate. This provides a possible starting point for the molecular evolution of more complex ribozymes.